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a yr-bgmiz&stiziistcoj >?%mtt 
im&2 ) mmmw.^-^imm o n mar 

*- h m?h o , m s *- milbm y 

^•^iS^ 1 ~5 Wf*l#«tfH y^'x -y hieii 
[0001] 

[*«OlW-*««#»] -y MB 

[0002] 

Sttffii: . jl&cOffc^H y? y'i <y MfiiiJflKfcf* 

[00 0 3] mUX. *t&WB5 5-5 1 5 8 3-f. H5 
6- 1 |5| 5 7-1 0 787 9^. 15)5 7-1 0 

7880-5§\ |5]5 9-230787^. [5162-160 
2 7 7-5|. 15)6 2-184 87 9-^. |b]62-183 3 

8 2-^. sixi5)6 4-H87 i^mmizwr^zt 
mxzm ix% btLitsmmmmztLX ^* . 

[00 04]-^. 1f^T3-5 6 5 5 2-^. ^¥2 
- 1 8 8287-v. |6]^1 0-8 1 0 6 4-^. 1 0 
-1 1 94 2 3^-. |6]^1 0-1 7 53 6 5-^. |5]^1 
0-1 93776-f. |5]1 0-20 30 0 6-t. RIO 
-2 1 76 0 1-f-. |5]^F1 1-2 0 30 0-t. IsFPl 1 
-20306#. HTl l-34 4 81#4«B»fc:li. 



&g#3 0 n mWF^mWm-t < KJMBJSS/ U *tt, 
v*31t»#*4. ifi¥» 7* h5>f Calais'- H&*S 

)V7 < ivm<mm^m±j,zfmm^ vtzi&t 
[0005] mtfr$>-mmzm^t>tixztiffi3ffifo 

u tim<r>m$m.=f-<mft& 

[0 00 6] U>t=5r*^iHSOj@»W^fflv^^ 
K^s^B***^^ > 9 y'i >y hK»»fltt. -f ^ 

[0007] EfcltfXK J: *iBfe«BSjh»ItJ «ttm*tt 

h<n\±m>xw£X'foh. 

[00083 WWOBtfe^ffifclftSlSrlSft 

tBt#«i*$fi"CV^. 1-277 
7 2 4-t. ^20 00-2 5370^. |3]2 0 0 1- 
18379-Sf-. |5]2001-18380#l?(C{i«-a^ 

j!) 4 . tsEy^ftLfco. m>m<rmmtf<mxbh 

m<7>X&tGVX^h. 4fc1«B¥8-l 74 989 
-f. ^2001-213044 

$^>Wf^¥8-2 5 28 8 3^-. |6)9-2 26 1 07 
^. IS] 1 1 - 3 0 1 0 9 9-f. mffl2 000-2806 

o i ^mizmmuzmmiz? $ h 7 < twtm 
£hvmtfitfwmztix^&t>K m^mm^nm 
a y? : j* v h&mitt&s&mftizitmtfx&co 
wm+titit^i* fritz. 
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[00 091 
[00 10] 

fc^ftfttmwmLTtMfc&v yy-t%mm 
nmw&wm- it:&. amitzmmizy s *- b ? 

[00 11] 

immzm\^ti%4 Het§*mt{4. m 

wfflv^ii, mizmm^vmmL^izx-yxm 
wzm&ztitz'm.M >7z®wzitz>i><DX'b&. 
©vw ymu&zmizvitzMzitgmmM.z'mit) 

[0012] L<m^t>tizmwmu®.? 

< , 1 0-3 0 g/m^WCfflv^cWJ: L 

it (PBifc) #2 0-2. 5) . #£L<(41 0-3 5 
(-r^fc^PBit^l 0-#>2. 9) X'hhZb 

mt u\ c\<nxo izm&u yy-<oimz>bz 
K-t&zttzXix* 4 y?mmift±.-thtf i > 

[0013] **wfctev^r , i»fi^ 

*«Wc±fc&M&. tttoh4y?&m<r&mwz 

*fLT5 0ftt%I3Lt, #iL<Ji6 0«»%J2U:. J: 
0#i L<(46 5&M%Wc£&?hc\bi)W* U\ 
[0014] JWBttS^U^Ii, SslSSWtLTflfcSSji: 
HR«fc(4^n*#Ji?&£J:->T«^#i 

ix ft z>*mtf-mmzmtix^z> mmt* 4 m 

c0RbVlz*j-/l<hV7vni'yy J! ?bV7z}Vi/yy 
mcoisyymt*. *»43WiH«fc^*«:iB^Lfc* 

Tfc IX-fiMZtiXH 9 X^th c\bi?X%h. 

[0015] xmiizm^h&mmmtFt < iz% 



WF%&S{43 0 n mUXTtmt U\ b < lz#± L 
<{4^<^^ ;s F%SS* i 3-2 0 n mt*>OB ET£ 
£J:6JtM8a*2O0m2/gJa± ($?2L<(42 5 0 
-5 0 0mVg) OhnZm^&ZbX'bh. ItfffiX- 
Sd BE TSi: {4, ^fflig#i£{= J: 

^SricOte. Brunauer. Emmett. Teller^TJ>oTB 

ETi&bmftimmm&feizfc<m^t>tix^&. be 
T&zm^xm&zm. st^ii^itA 

[0016] *mnzi5\vx. mvmm&t t i>izm 
^e>tih®m>Myy-bLx\t. 'mn&WMy 
y-tm^icibtfX'Zitfs mmim<4y?<?)X 
*)m^mmmt>ti&m*&u yy-mti<m 
»t>tii. wm>v yy-<rmtoz%iz*>x\t. m. 
&u yy-m yrntiMnmmmtzm® Lxmm 
m^X'LZfrtc^btfwgX'b*) . z.<wMtfrt>)m 
mm&xmmm^m&u >y-wtt< 

ltm'!ry%.(0#»t'-)VT)U3-fr*tetj!l J J-*y& 

\L-)VTtl?-)VX'foh . 
[ 0 0 1 7 ] ;KU t'-)UT>\s3-)U?>*Xl>mz1il& I 

vv^i, l-yimtf8 0&±<r)m£tHi%£l-yltl 
tzi><DXhh. yim-&g.2 o 0-5 o o o<r>hmm 

1 0 0 1 8 ] tit. Jj**y%&tfV \£-)VT)Va-lV 
b iXit, fel«B6 1 - 1 0 4 8 3#fciBtt$*l 

rv^id*. ®i-3Sr5y^m4iKTy^-^ 
j*&*xvv-)VT)vn-)v<?>±&bh\Mwmwz^ 

[0019] *$SBBt*5Vvtt4. JJBBWctt^-f yf- 

bnzzwMyf-mmm {mm) tfmmti 
h. mmkommmbixii, ^r^ftK. 

^u)V^y9y : My<nn^^rYyit^i. t'x 
'(2-7t]VXj-/umm) s 2-tHPdf^-4. 6- 
3, 5h'J7xX *ffl^lt^3, 2 8 
8.77 S^EHOjtoSRifittWNO^Sr^rr*^ 
ft. W~)VX)V*y , *ffl#^3 , 6 3 5, 718 

ft»2. 7 3 2, 3 1 6#R«0*D*N-^f-0-;Wt 
*fflfiSlF»3 . 1 0 3, 43 7^fBi»# >f V 
yTt-HB, *BmiWB3. 0 17, 2 8 0^. |a] 

2, 98 3, 6i l-tfea^ptri/'y^yft^wB. 

*ffl#HFm3, 100. 7 0 4^ta®c7)*n#^^^ 

$ vm&m. %wm%s , 091. 53 7mm 
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coital x^y-fl:-^. JxafzuifficDlaZ^mfyti 

[0020] mmrnxommt. >y- 

fci DSHW4#* WaiWcttA-f y^- 1 g ifc 0 5 
~6 0 0mg. #£L<{21 0-5 0 0mg«IlT* 

[ 0 0 2 1 J *%mzm\^tlh4 y? xx <y MEfitf 

is^tiztmtu\ i)**ywc&fatLx\*. 

tih. #i-*y&.xv^-k bxa. xv^vyA 5 
y. xviS7Vii<T$y. xvTV)VT$.y. t>v*)V 

TSym&k. 1#gBBS5 9-20 6 96-5f\ |5]59-3 
3 176-t. 13)5 9-3 3 1 77^ |1|5 9-1 5 50 
8 8-Sf. PI6 0- 1 1389^ |5]6 0-49990 
|Sl60-83882^ PI6 0-1 0 9894-t. 
N62-1 984 93-t. |s]6 3-4 9 4 7 8^. H6 
3-1 1 5780-t. 15)6 3-2 8 068 1-f. 8gi§¥ 
[A 1 2 (OH) „C I 6 -„3 „ 
[Al (0H) 3 ]„A1C 1 3 
Al. (OH). CI (,...) 0<m< 
[00 2 5) ZtLt>CDi><?)t*£*tt& (tt) XVXVK 

€t;p5-^a (pao cD2,?*w®mtix. mm 

(tt) iO^U/KK-ftT^i-^A (Paho) CO 
4fc, (1*) a#F^'J-yJ:De A 7^AWTcD 

%WXttZ.tL$><r>1fim t t:*<OtiX'bmiX'% htK 

[0026) *«9!fc:l5VvC . iJE*»ttcoABHt^» 
LT0. l~10R*%#ffiU<, 5K=#4U<ttl 

[00 27) 4 y?588*^KiBpHtt3~60 t #*L 
<, -ICOUffipHte. J. TAPPI^VUT^^ 
N 0 . 4 9 fcE«^>*»fcfi!->T. 3Ha*S:fflV\ 3 0 

Lfc*ffip nx-h h . 

[ 0 0 2 8 ) y ?£8J!ttt. Mfc&B&alfilSttfciS 

ozmmt Lxtem&izm&Mzm-mM&tfo . 



1-4 03 7 1^. P6-2 34 2 6 8^. |5]7-1 2 
54 1 1^. H10-193 77 6^&f»5fc£»3il 

£i~3»7$/£. 4STyt-^AJss$r^-ri,^ 
y L<ffl^ Wis. dii^co^^y^y^ 

-cO^BMW;. 5,00 ORbtW 1 < , Hfc 5 , 0 
00-1 07mmtU\ £*i&*>#f-:*ytt>Ky 

^-mRmtmmm- \zn ix o . 1-2 on* 

XJiUttM 0St*%T'&S. 
[0022) *»tt^«fc^Bli: tr. «fc*»ttT;W 

mm. ffi&T)V$-*r&tt:\ZZ<?>*mi, ry±- 

;P5-«7A-fb^5*W4tV\ 

[0023] itfieis*tt^u*^br^5- T 7A'fb-^i 

Tjit [A 1 5 (OH) 15 ] 3 \ [A1 8 (OH) 20 ]<\ 
[Al 18 (OH) 84 ]s\ [Al n (OH) 6 ,]5\f 
CO J: 0 Zi&mm'MftTcDZffl®^ 
T'V^*J§ttc0^';*K^T;l-5 ->7AT*£>&. 
[0024] 

sU 
5^2 

3n 5^3 

*^-yy. ^f-^r^uu- y't'^;Ky4fy. r 
^coa-^tt^yv-^-ami-^^^e^) 

t5*4ifc3&<7*4. ^coJ;d^jAJg{i»4 t<ii^k 
tt^'^f yf-lzttlX 1 0-5 OfiS%co&ffl-CE^!, 

[0029] *«HHfcfcv^ , 4 f?«**fc#jBiStt 
-?!-y^. ^ityjk. ;-*y?k. yjh^-f 

tlcr>?4TX'i>£<. ZtzmTOhOX'hmftTCDh 

wchjiw 1 u<« 2W3±*mm*4 y? 
%mmM®wzm\rthtf. 2n&±mm%mizm 
&&bitximtiz\bi>x'Zi. wmmmastoA 
li-r y^g^asr^-n.^'^ y^- 1 0 0 sizttix 

0. 001-5g*<»4t<. x'omKito. 01 

~3g-C'S>l>. 

[0030] 4 

[003 1 ] **WfcfflV^*l£iH*tt*»«st IX 
ii. XVx.+]/yTV7?\s-Ym<7)XV^7~)V® 
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suss- 5 s *- b Ltewmm&tmr htih . 

jCfflV^*L*»*1Ea**^)W»tt. &50~300;u 
mgJg##4U>. 

[0032] *W»fcfcWCtF4 L< ffl^MUttlt* 

jxm. mmm. mi. wmmm. mm&m. 

mmmwi. %%m%L %mm. m. ry*- 
mmmmmiz tix wc i> x w 

[003314*:. MKoW^fcBSUrJiWfclBIIRtt* 
VW, tt*tHft+4fctt»aSWr^>^-*fcrE*Sr 

L<. ^¥»A3 0~2 5 0g/in 2 #if4U\ 

[0034] mmwmmmt ixit. #y *w 7 * 
ymm^mmx-mittzmmm^h z t ffx-z & . 

XV*uy<y®mt LXli. {K^gtf'jx^y, b 
^Jgtf'Jxf-^y. tfyrotf^y, ^'J/fv. tf'J 
^.yTy&fcfc 7 ):*!^ 4 yc^jfrttf'J^-^fctex^ 
y-Tntvy^S^ft&i:*?):*^ 4 ye>2oJ2Lh*» 

[003514*:. mmmsmmMi.. m&9 

y, SHtffifS, jJfflMr/l^A$:if<oefe»i 

kktsf, *xryy§?si8. attv vwtfrw 

A, XfTOyMTfUi.-^^. Xf7'jyl-?^y 

?A&i:<DII§ffi5K£Kig. -Ok$V-y?xi 0 1 0, A 
/U#7 y 9X 1 0 7 6*ifWiWU»jtJH. 3A>h7> 
-, 8?*, -te^'J7y7>-, 7?a^7-y7>-& 
bWfr-nW&'&tffl. artfrh'VXls yh. 7r 
Xh^^-yK 7y#y^&^v-fe'y?tf>Pm> 

jiljS^i?-«*-Till^«.^)3& { »4 U\ 
[0036] #»HfcfeirVC#4 L<J8v^iil>5}#ft 



mtfmzti&m (mm) a, *offls££&tT3&R 

mx-h*). $mb&w*'#giz}Btxmmffimizi>an 
i-wmmm. k&m%Z(om®mzm-z.btfX'$ 

—tikiz 5~ 5 o m m<r>w- mzmmiwtmmmiz 

[0037] *fK8(cfelt6Sft*fcttflWI»jI:tt, J» 

[0038] *«wfc*jv^-c . a y?%m<r>m>nm 

§*. X5^f K'J y7^T^. i)-f-y1r£. X 

[0039] *3%B>KC*JV^-C . 4 y ^ /i -y MBIMf4 

fctt. ^ < k 1 1 -rxnmmfti < tftami' v * 
ztt-t&mztnt. %h£4y?WBM. 4y?%m 
m. *mm. ummmm^xhxw mm. rmiz 

mzvastixi>&\\ mizTmommi'Vtxo'y* 
y i? «y hmmm mhzt wx% h . 

[0040] #&B/j£jHv>&ixM y^fflSfttoamfc 

®. mm®, s&mm* mmm. ftmm. m 
mm. ^%mmm. wsftmsm. wmmttK 
imft>timtii>mix'Z ^xh^mmmitm 

[0041] !RfH$?4 LV^icOi: LXit. C . 1 . 74 
^H/»K-2, -4, -9, -23, -26, -3 
1. -39, - 62, -63, - 72, -75, -7 
6, -79, -80, -81, -83, -84, -8 
9, - 92, -95, - 111, -173, -184. 
-207, -21 1, -212, -214, -218, 
-221, -223, -224, -225, -226, 
-227, -232, -233, -240, -24 1, 
-242, -243, Sl>*-24 7, C. I . 94 V? 
l>Mi[V", h-7. -9, -47, -48, -51. 
-66, - 90, - 93, -94, -95, -98, - 
1 0 0, &IX-1 0 1 . C. I. ?AV9YA?n — 



8. -9. -1 1, -12. -27. -28. -29. 
-33. -35, -39, -41, -4 4, - 50, - 
53, -58, -59. -68. -86. -87. -9 
3. - 95. -96. -9 8. -10 0. -106. - 
108. -109. -110. -130. -132. - 
142. -144. -161. &tX-l 63. C. I. 

V4U7h7ll> 1. -10. -15. - 22. -2 

5. -55. -67. -68. -71. -76. -7 

7. -78. -80. -84. -86. 87. -9 

0. - 98, -106, -108, -109, 151, 
-156, -15 8, -159, -160, -16 8. 
-18 9. -192. -193. -194. -19 9. 
-200. -20 1. -202, -203, -207, 
-211, - 213, -214, -21 8-225, - 
229, -236, -237, -244, -248, - 
249. -251, -252, -264, -270, - 
280, - 288. -289. RX/-29 1. 
[0042] C. I. ¥AV?Y-fy '/?-9. -1 
7, -19, -22, -32. - 51, -56, -6 

2. -69, -77. -80, -91. -94. -9 
7. -106. -154. -166. -16 8. -17 

3, atX-1 9 9. C.I. Ti^yFP-y K-3 5. - 
42. -52. -57. -62. -80. -82. -1 



1 1. 


-114. -118. 


-119. -127. - 


1 


28. 


-131. -143. 


-15 1. -154. - 


1 


58. 


-249. -254. 


-26 1. -263. - 


2 


66. 


-289. -299. 


-301. -305. - 


3 


36. 


-337. -36 1. 


-396. &V-397 




C. I 




h-5. -34. -4 3 


s 


-47 


. -48. -90. - 


10 3. mt- 126. 




C. I 


. T^-yMxa 


17. -19. -23. 




25. 


-39. -40. -42. -44. -49. - 


5 


o. - 


61. -64. -76 


. -79. -110.- 


1 


27. 


-1 35. -143. 


-15 1. -159. - 


1 


69. 


-174. -190. 


-1 95. -1 96. - 


1 



97. -199. -218. -219, -2 2 2, Mf 
-22 7. 

[0043] C. I . ~Ti/-y Y~f)V 9,-25,- 

40. -41. -62, -72. -76. -78. -8 
0. - 82. -92. -106. -112. -113. 
-120. 127: 1. -129. -138. -14 
3. -175. -181. - 205. - 207. -22 
0. - 221. - 230. - 232. - 247. - 25 
8. - 260. - 264. - 271. - 277. - 27 

8, - 279. - 280. - 288. - 290. &X/- 
3 2 6. C. I. Ti^-y H^5-y^-7. -24. -2 

9. -4 8, -5 2 : 1, 241/- 1 7 2-1, C. I. 
'J7^f^l/7K-3, -13, -17, -19, - 
21. -22. - 23. -24. -29. -35. -3 
7. -40. -41. -43. -45. -4 9. Mf~ 
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55. C. I . VT J ? ; T4~7>MJSV»/ h-1. -3. 
-4. -5, -6, -7, -8, -9, -16, -1 
7, -22, -23, -24, -26, -27. -3 

3.&I/-34.C. I. 'Jr^f^'fxn 2. 

-3.-13.-14.-15.-17.-18.-2 
3. -24. -25. -26. -.27. -29. -3 
5.-3 7.-4 1. &tf-4 2. CI: 1>7?X4 

f-ftl 2. -3. -5. -8. -10. -13. - 

14. -15. -17. -18. -19. - 21. -2 
3. -26. -27. -28. -29. &1/-3 8. 
[0044] C. I. 'J7?f^7'7 7;-4, - 

5. -8. -14. - 21. -23. -2 6. - 31. 
-32. 2M/-34, C I . <—i*"v7]sv Y—l 

2. -13. -14. -15. -18. -22. -2 

3. -24. -25. -27. -29. -35. -3 

6. -38. -39. -45. &1/-46. C. I. 
-y7M>f*l/7h-K -2. -3. -7. -1 
0. -1 5. -16. -20. -21. -25. -2 

7. -28. -35. -37. -39. -40. Mf- 

48. C. I . K—i/v?4X.U 1.-2.-4. 

-11. -13. -14. -15. -19. -21. - 
23. -24. -29. -32. -36. -39. Mf 

-40. C. l.<-i"y?7;U 1.-3.-5. 

-7. -9. -22. -26. -41. -4 5. -4 
6. -47. -54. -57. -60. -62. -6 
5. -66. -69. 2W/-71. C. I. <-i/>y? 

Tli. C. I. 86. -87. -1 

[0045] zti^mw o *> . ffltfAmzitmms 
-yx^mnt. mzmix-h*). mzmy^^^r- 
ysm. mttfc . i . v? vf)v- 1 9 9mx-h 
&->x*mmw.-?z>izmLxi5.. 

M >?*Jx. -y MEfitmtc. w\t Lxw.mmz% 
' ts^< t *> i y^mm^m^xtm-th^ 

[0046] *mizm^t>ti&4 v7mt.mz\t. # 
i mmut Lx$®T)i?-)Vtfm^tih^ ttrnt t 

ti<. j:o»^L<{i3~2o«*%t**)S. mr 

: )V?-)wmmt LTti. x^y/y ^'x 

VV7V3-)V. Tntpy^Ua-zk 1, 3-7°u 
nyi/it-)V. l. 5-^y^y i Jit-)V. l. 2, 6 
: -^.^yv^^-iv. ?w)y. teXV-ttibom. 

[0047] ttz*%mzm^$>ti&4 y?mLMz 
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y 7f-;ux-7^k h y x^-v-y^y 

i;7ot*yy^y 3wl^7x^Hx-r/k rati/ 
y^'j3-;^y^^x-f-;k ^rnei-y/ya 

-a^e y f^vx.-'riv , h y xf-u y ^ u y 

O^«%g J S* { 0tt<. J:9#£L<li5~l 5ft» 
[0048] XmtiZ&^Tlt. BUifr9>f y7 ^'x y h 

gHJ!&7$*-h7 4/PA^y£*>£;h.&. 
tfii, JoJ»l/tfc* Ji«!iL4<TfcH!*> ! Srv\ 
[ 0 0 4 9 ] 7 5 *- h 7 -( SQiOStttCft* 

yxf-w-yf-w^y-K ^'Jxf-py^-7^1^- 
K K ^J7x-l/yWT>( K 

,-KUx-r^X7U7* y. ^>J^Lt'x;l^c7)#a7 4 

-200nm, #£b<l23 0~l 0 0jumf§JgT'& 

y. 2, 4-yk Ka^fy<y/7x/yf«<y/7 

x/y«, ( 2 -b Hodf^7x-^) 

-/k (2-t Kn*i/7x^-5-W7i- 

[0050] mMK^usmnzu. t - h y-/i^ 

mtixit^^y^ 7**^xy^ r^u^*, 
i^^y^^ttS^t<o* { ffli^ii4^\ T7 yjufts 
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